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^~ Die folgenden Angaben .ind den vom Anmelder eingerolchteo Ufitarlagen entnommen 

Prufungsantrag gem. § 44 PatG ist gestellt m 
© Gerat zur stereotaktisch gefuhrten perkutanen Implantation der Langsverbindung der polyaxialen 

Pedikelschrauben 
(57) Die offene transpedikulare Instrumentierung der Wir- 

belsaule und die perkutane Schraubenplazierung sind 

etablierte Operationsmethoden. Doch wurde noch kein 

Weg einer komplett perkutanen Implantation der Pedikel- 
schrauben und derer Langsverbindung beschneben. 

Er hatte ein geringeres intraoperatives Muskeltrauma, 

kteineren Blutverlust und eine kurzere Operationszeit zur 

Foige. t . 

Das Wirkungsprinzip des Gerates entspncht den Prmzi- 

pien eines gleichschenkligen Dreiecks. Es besitzt einen 

Umkreis, der dessen Ecken schneidet, ahnlich wie die sa- 
gittate KrGmmung der Lendenwirbelsaule die Eintritts- 

punkte der zwei Pedikelschrauben durchlauft. Eine 

Schraubenlar.gsverbindung gleicht einem Kreisbogen 

mil einem definierbaren Radius und Mittelpunkt. 
^ Die perkutan auf den Schraubenkopfen sitzenden gleich- 
^ langen Kanulen sind zu einer Dreieckverbindung ge- 
M schlossen, urn die der vorgebogene Stab bewegt und per- 

k-jtan in die Schraubenkopfe hineingeschwenkt wird. 
Q\ Ar.wendungsgebiet 

Das Instrument setzt an der Basis der Wirbelsaulenchirur- 

gie ein. Viele Indikationen fur eine dorsale.Zuggurtung 
™ ohre Notwer.digkeit einer Spinalkanalinzision konnten 
O dadurch erserz: werdea 
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Beschreib urn den auf einem Schwenkstab sitzender und die Pedikel- 

schrauben zu verbindender Langstrager gegebenenfalls bc- 

Der aktue'Je Stand der Technik wegt werden kann (im Kreis an einem festen Ann) (Zeich- 

u nung 3). Eir.e vcrgegebene Langsiragerkrummung ist daher 
(00011 Die ofTene wr.spedikulare Insixumenderung der 5 die Voraussetzur.g fur eine denrtigc Dnplanuuon Diese 

Se saul isTe ne bereits sen Jahrzehmen etablierte Ope- muss indusuieUgewah^e^iet se:n. und betragtetwa 18 cm. 

<fcr endgOliieen vtntraltn ImtrOTenuiion durthsrfiihm U (1,20.29.30-3 . 33 38 ».«--**; 1?' taJiSfSrZ! 

breiicn. da sich die Har.cr.aoung der exu^orporalenl Vfon- jhr.eufen U xiale 

ttge als recht problemaesch ervaesen imDie Die 5rs te Opdon ermogUcht die 

dieser Technik hatten alierdings diverse Verfaton entwik- ^^J^ £ g dardim plar.tate. jedoch mil der Gefahr 

kelt. die eine anatomisch belegbare und standee" s, £ u ^*SS?dBe unkontroUierte Verschie- 

binden. Erst eine rein^e^dige^aule. ^^^^^^^^ 

SS^Sf^ &t«?SSf^ « Uende Oder aberwei^hend paralle.C Posing der 

dem Gebiet der Minimaiisierung des iatrogenen Traumas "J^^^SSbd durch die Arbeiakanuie einge- 

bedeuten. Dieses Problem «fad dutch d» un Patentanspruch 100O7 ^r™^ ^ dnem 

aufgefuhrten Gerateeiger.scharien ge lost ffinupt * festgehalten und £osiuomeci wird. Das to- 

[0003] Das Wirkungs?nnz:p des Cerates "A «« ^fjj fd« ^eitskanUle durch eine in seiner 

den einfachen geometer, Pnnz.pien ab ^ . » "a^ihning eingebrachu so dass das Ober- 

2). Jcdes Dreieckhat rxr= ^^.J^^J"^ JSuuKrTdS eitlichen SchraubenorTnung und der auf 

nerhalb dieses Dieiecu jegt und tile 3 Ecken *hn«de . e..^nder , ^ ebensc im Be - 

Der Miuelpunkt des Urri.-e-.ses isi der Schn.ttpunkt der M». ^^SS eine seidiche Offnur.e beskr. 

telsenkrechten. In eir.err. gie-chsehenkhgen Dre.eck beg, ^1^^^ werden einseid'g an der 

der NUttelpunktdes Ur.kreises in der bynunemeochse des SJ ^^^"^J^ ^ A uf die nach au- 

Drciecks (45). Die sag::-.aie Kiflmmung der Lendenwirbel- Cberen ft* ™- ac nrau id »r_ olan[lte wW das e -- 

saule beschrcibt einen JLtls. bzw. ein Oval. Gemessen an Son (ex«,.^J ^^^^^^^^1 5 ) 
den Eintri^punkten de: zwe: 

mehrerer Bewegungssegn-.ente werden d esc durch den 0008] . s g . vbeitskal , eIcn aufgC5teckt we «Jea. Sie 

Kreis geschmtten (Ze:c,,,r,g , ) ^ t de: 3r-c:<e verbunder, auf welche: der bewegliche 

bor.paar verbinder.de b:a: 2ecrr.e1r.sch ge.chui be vo ge m. interpcdikulare Ab- 

gebenor Krummung «n ^isbogen out emem defin.erbarer. • *;f jjg «j, slRe slufe! £e VersteUung 

Radius un^i Miticlpur.Kt. 1 4 v„_ ril ^-„ c .*, n Hi.c noiM,-eRdi* 3ei Ver- 

10004] Die perkuian auf der. Schraubcnkcpfen sitzender. ur.d aber 



gen muss. Damii das geomeirische Prinzip cines gleich- 
schenldigen Dreiecks im Umkreis greift, mUsscn die auf den 
Schraubenkcpfen sitzenden Arbeitskantilen sami der Auf- 
satzen bewegbar bzw. kippbar sein. Durch ein Zahnradpnn- 
zip sind die auf den SchraubenkanUlen steckenden Aufsatze 5 
verbunden, was ihre gleichmaBige Ankippung bei Abstand- 
und Winkelveranderung der Schraubenkopfe bedingt und 
der Erhaltung der geometrischen Grundsatze des gieich- 
schenkligen Dreiecks diem. 

(0009J Sitzt das Karussell auf den Pedikelschrauben, wild 10 
der vorgebogene Stab perkutan in die Schraubenkopfe uber 
den beweglichen Arm hineingeschwenkt und mil der Innen- 
mutter leicht fixiert. 

[0010] Zur Verringerung des Gewebswiederstandes am 
Stabanfang muss diese entsprechend angespitzi sein. 15 
[OOU ] Darnii eine deraruge Instrumentation durchgefUhit 
werden karm, sind vier Hautinzisionen von etwa 18 mm 
Lange zur Einbringung der Pedikelschrauben. zwei Inzisio 
nen von der Lange eiwa 6-7 mm zur perkutanen Implanta- 
tion der Langstrager notig. Eine Fasciennaht ist bei dera 20 
Hautverschluss nicht zwingend erforderbch. 
[0012] Das Gerat lasst sich mit geringfugigen Veranderun- 
gen an jede derzeit erhaltliche polyaxiale Pedikelschraube/ 
Schraubensvstem anwenden. 

25 

Vorteile 



sale Zuggurtung ohr.e Norwendigkeit einer Spinalkanalinzi- 
sicn vollkommen ersetzen. da mit den herkommlichen Irn- 
plantaten zuzOglich des o. g. Instruments eine einfache und 
viel schonendere Option der dorsalen Stabilisierung ge- 
wahrleistet ware. 

[0016] Die Integration der zusatzlichen Schrauben (mehr 
als 2 Schrauben in einer Reihe) in das Instrument scheint auf 
jeden Fall moglich zu sein, bedarf jedcxh einer praziseren 
Implantation der Schraubenlage in der mit dem Slab zu ver- 
scrgenden Reihe. Die mittlercn Schrauben mUssen entspre- 
chend defer zu liegen kommen; die primare Verwendung 
der sog. Laogkopfschrauben konnte von Vorteil sein. Damit 
waren auf diese Weise die leichieren Formen der Spondylo- 
listhesen (Meyerding I bis 2) ohne eine nennenswerten Spi- 
rt aikanalste nose schcnend zu versorgen, vorausgesetzt, eine 
ventrale Absiutzung folgL Eine peridurale endoskopisch un- 
terstutzte Dyscektomie mit nachfolgendem Zwischeuwir- 
belraumersatz sind beim rein dorsalen Zugang denkbar. Die 
Instrumentation derBrustwirbelsaule ist monosegmental bis 
bisegmental moglich. Zu bedenken ist jedoch eine etwas ad- 
here Position der Schraubenkopfe, damit ein Konfliki des 
Langstragers mit dem Wirbelsaulenabschnitt zwischeo den 
Pedikelschrauben vermieden wird. 



[0013] Erst eine rein perkutane vollstandige Stabilisierung 
einschlieBlich Montage der schrauben verbindenden Langs- 
trager wiirde einen weiteren Schritt auf dem Gebiet der Mi- 30 
nimalisierung des iatrcgenen Traumas bei einer einfachen 
dorsalen Wirbelsauleninstrumentaticn bedeuten. Sie konnte 
die Vcrzuge und manche Indikadonen der offenen und der 
perkutanen Schraubenimplantation vereinigen und bei wei- 
terer Entwicklung die Behandlungsphilosophie in einem be- 35 
summten Grad verandem. Die Vorteile liegen auf der Hand: 
Das intraoperative Muskeitrauma ist wesendich kleiner, da 
ein echtes Muskelablosen zur Freilegung der Wirbelsaule 
nicht mehr notig ist, nach entsprechender Lenikurve bedeu- 
ter.d kurzere Operationszeit. EfTekie wie zum Beispiei we- JO 
sentlich kleinere postoperative Narbe oder auch hbhere Ak- 
zeptanz durch die Patier.ten durch das wesendich kleinere 
AusmaB des Eingriffs sind medizinisch gesehen von kleine- 
re: Bedeutung. Die vcn der periduralen endoskopischen 
Bandscheibenchirurgie bekannte schnellere postoperative *5 
Mobilisation der Patiemen im Vergleich zu der kiassischen, 
auch mikroskopischen Oceradonsmethode, kommen bei of- 
fer.cm Zugang zur Wlrbeisaulenimplementierung und der 
urn ein Mehrfaches groSeren Zugangslange hier urn so deut- 
licher zum Tragen. 50 
[0014] Es resultier: daraus ein zu vernachlassigender Blut- 
verlus; sowie ein minirr.aies Muskeltrauma. da die Muskel- 
tasem nicht durchtrenn: sondem auseinar.dergedrangt wer- 
den. Die bloQliegender. Muskelfasem venchlieBen sofen 
den Zugangstunnel. Blutungen oder grebe Lasicnen des 55 
Muskelgewcbes sind eher eine Seltenheit. Die traumabe- 
dingien pestoperativen Schmerzen werden dadurch wesent- 
lich reduziert, die Mobilisation des Patienten erfolgt fruher. 
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[0015| Das butrume: 
li-en Wirbclsaulenins; 
koine hochspezifische E: 
lungen in der Wirbelsau: 
die pctcntielle Einsctzba: 
wcr.de rkreis cnispreche: 
damit in der Zukunft d:i 



setzt an der Basis der trans pedi ku- 
iraentation ein ur.d ist demnach 
r.wicklung fur besondere Fragestel- 
enchirurgie. Auf diese Weise ware 
xeit durch den chnchin weiten An- 
:d hoch. Thccretisch kSnme mar, 
rr.eisten [r.dikatior.en fur eine der- 
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1. Gerat zur sterectaktisch gefuhr.en perkutanen Im- 
plantation der Largsverbindung der Pedikelschrauben, 
dadurch gekennzeichnet, dass durch Einhaltung der » 
bestimmten gecruruischen Prinzipien des glcich- 
schenkiigen Dreiecis in einem Umkreis mil gemeinsa- 
rr.en Miuelpur.k:. die die Geritekonstruktion charakte- 
r.sieren. eine s:e:ectakusch gefuhrte perkutane (ge- 
schlcssene) Lmp:ir. : . alien des die polyaxialen Pedikel- 55 
schrau'een verbir.cer.den Langsirigers ohne Notwen- 
digkeit einer lar.gs'Jttkigen operativen Freilegung der 
Wirbeisaule mcglicb is;. 

2. Das Gent r.ach ?a:entanspruch 1. dadurch gekenn- 
zeichr.et, dass das Gerat aus zwei gleich langcn Armen, 
mi! einer Quer.e:b : .rdung in einer Ebene zusammenge- 
schlcssen. zusar.rr.er.gesetzt ist, auf der ein schwenk- 
barer. zu einem X_'e:s ven einem frei bestimmbaren Ra- 
dius eebegene: Arrr.. zur Aufnahme des ebenso kreis- 
icrrrig eeboger.cr. Lir.gstragers aufgesctzt ist, der per- 
kutan efngefuhr. wvi Die Kbpfc der zuvor perkutan in 
die Wirbelsaule r.r.gebrachten polyxxialen Pedikel- 
jjhra-ben werjer. iabei in einer Ebene aufgerichtet 
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und kfinnen bedingt durch die Geraiemerkmale entiang 
des Langstragers bis zu einem Grad gleichmaBig zu- 
Oder auscinander bewegt werden, wodurch eine Kom- 
pression und Distraktion der Wirbel erzielt wird. 
3. Das Gcr^t nach Patentanspruch 1, dadurch gekenn- 
zeichnet, dass - bedingt durch di Geratekonstruktion 
- die in einer Ebene erzwungene Position der Schrau- 
benkdpfe eine gleichzeitige perkutan Verbindung von 
mehr als einem Schraubenpaar ertnoglichu 

Hierzu 5 Seite(n) Zeichnungen 
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Zeichnung 1 

Gleichsch nkliges Dreieck in einem Umkreis 




A = A 

X- Dreieck / Umkreismittelpunkt 
YZ- Kreisbogen 
M- Symmetrieachse 



Gerat zur stereotaktisch gefuhrten perkutanen lirplarrtaticn der 
Langsverbindung der pclyaxiaJen PedikelscKraufcen. 
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Zeichnung 4 




Gerctt zur stereotaktisch gefuhrten perkutanen Implantation der 
Langsverbindung der poiyaxialen Pedikelschrauben. 
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The following statements are taken [unedited] from the documents submitted by the applicant. 

'Transpedicular instrumentation for open surgery on the vertebral column and the 
percutaneous placement of screws are well-established surgical methods. So far, however, a 
device for a complete percutaneous implantation of the pedicle screws and the longitudinal 
connectors thereof has not yet been described. 

It would lead to a lower intraoperative muscle trauma, a smaller loss of blood, and a 

shorter operating time. 



' {Translators note: The orieinal document appears to have been either poorly translated into German or written by a 
non-native speaker. Consequently, awkward grammar and syntax make many parts of it unclear or even 
unintelligible.] 
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The mechanism of action of the device is derived from the principles of an equilateral 
triangle. Such a trianele has a circumscribed circle which passes through the vertices of the 
equilateral triangle, similar to the way in which the sagittal curvature of the lumbar vertebral 
column passes through the entrance point of the two pedicle screws. A longitudinal screw 
connector corresponds to an arc of a circle with a definable radius and central point. 

The cannulas which are of equal length and which are percutaneously located on the 
screw heads are connected so as to form a triangular. connector around which the pre-bent rod is 
moved and percutaneously swiveled into the screw heads. 

Area of Application 

The instrument is intended for use in basic vertebral column surgery. It makes it possible 
to replace many indications [sic] for dorsal tension banding without the need for an incision in 
the spinal canal. 

Description 

Present state of technology 
[0001] 

Transpedicular instrumentation for open surgery on the vertebral column is a well- 
established sureical method that has been used for decades [2-19, 21-28, 32, 34-37, 40-41, 44-47, 
49-55 57-60] The rapid development of surgical methods specifically aimed at the vertebral 
column and of the means of gaining access to the vertebral column as well as the explosive 
increase in the number of implants now available make it imperative to look for new ideas. 
Because of todaVs approach to treatment by means of minimally invasive surgery which has the 
support from all camps, it will be out of the question in the future to carry out dorsal 
stabilization, which is often used only to support the final ventral instrumentation, in the form of 
dorsal tension banding by means of the conventional method of access which destroys the 
muscle and ligamentous apparatus. While endoscopic access which is easy on the abdominal 
muscles and therefore used in general surgery has been widely accepted and is earned out with 
creat skill, methods which standardize and optimally enable the complete percutaneous 
implantation of the pedicle screws and the longitudinal connectors thereof have so far not been 
described. Since its introduction in 1984, percutaneous screw placement [1. 20, 29, 30-31. 33. 
3 8 .3 9 4^-44. 48, 56], on the other hand, is a recognized and accepted method which, however, 
by definition aims at an external fixation of the percutaneously implanted screws. It has long 
been known in evervday clinical practice but is not widely used since handling the extracorporeal 
fixation is frauoht with problems. The proponents of this technology, however, developed 
various methods' which make possible an anatomically verifiable and standardized and secure 
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placement of the pedicle screws [29-30, 39, 43-44, 48, 56]. As a result, the rate of screw 
misplacements has been minimized and now corresponds approximately to the rate seen in open 
screw implantations. 

[0002] 

Obviously, the method of percutaneous screw implantation which has been known from 
descriptions over several years made it impossible to connect the screw heads to the rods within 
the same (percutaneous) operational step. Only a purely percutaneous complete spinal 
instrumentation, including the fixation of the screw-connecting longitudinal supports, would 
constitute a real advance in this field in that it would minimize the iatrogenic trauma. This 
problem is solved by the properties of the device disclosed in the claim [sic]. 

[0003] 

The principle of action of the device is derived from simple geometric principles 
(Drawings 1 and 2). Every triangle has a circumscribed circle, the center of whicH.is located 
within this triangle, and this circle passes through the three vertices of the triangle. The center of 
the circumscribed circle is the intersection of the mid-perpendiculars. In an equilateral triangle, 
the center of the circumscribed circle is located on the axis of symmetry of the triangle [4.]. The 
sagittal curvature of the lumbar vertebral column describes a circle or an oval. Measured [sic] by 
the entrance points of the two pedicle screws of one or several motion segments, these [sic] 
intersect with the circle (Drawings 2 and 3). Thus, given a specified curvature, the rod that 
connects a pair of screws, from a geometrical standpoint, is a circular arc with a definable rad.us 
and center. 



[0004] 

The cannulas that are percutaneously located on the screw heads have the same length. 
By means of a bridge, they are connected in a way which, from the geometrical point of view, 
corresponds to an equilateral triangle. This triangle and the circumscribed circle thus share the 
same center around which a longitudinal support which is located on a swivel rod and which 
connects the pedicle screws can, if necessary, be moved (on a rigid arm in the circle) (Drawing 
3) A specified curvature of the longitudinal support is therefore a prerequisite for such an 
implantation. This curvature must be ensured by the industry and measures approximately 18 
cm. If the curvature (radius) of the vertebral column does not follow a circle, the constructs of 
the triangle is possible only by suitably positioning the screws and by tilting the movable 
polyaxial screw heads so that they can hold the circular pre-bent rod. 
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[0005] 

The principle of the entirely percutaneous vertebral column instrumentation is based on 
the techniques of percutaneous screw implantation of prior art [1, 20, 29, 30-31, 33, 38-39, 42- 
44, 48, 56]. After localization of the pedicle entrance point under the C-shaped arc or, 
alternatively, with the support of spinal navigation, the percutaneous instrumentation of the 
pedicle begins with a Kirschner wire. Subsequently, the actual skin incision is made - 
approximately 18 mm in length for each screw. By way of the Kirschner wire which has been 
threaded in the pedicle, successive dilator cannulas are inserted until the working channel [sic; 
cannula] used is large enough. It is kept open by means of a special cannula which, in turn, can 
be optionally supported by means of a fixation arm. This cannula is already pait of the rod 
insertion system which will subsequently be called "carousel". Now, a hole is drilled into the 
pedicle with the conventional lumen-containing drill, and after the Kirschner wire has been 
removed, a standard polyaxial screw is screwed into the pedicle. This procedure could also be 
carried out after a preceding thread-cutting step (cannulated screw plate). By way of the 
Kirschner wire, a cannulated polyaxial pedicle screw is similarly inserted. The first option makes 
it possible to utilize standard implants, although there is a risk that the screw channel is lost as a 
result of an uncontrolled movement of the working cannula. The second option requires special 
implants (perforated polyaxial screws); in combination with spinal navigation, however, ,t offers 
the advantage of a significantly shorter X-ray time. Only at the beginning is it necessary to take 
an X-ray in order to position the Kirschner wire. Once this wire is in position, the next steps can 
be carried out without extensive monitoring by means of X-rays. 

[0006] 

A slightly (5-10 degrees) converging or mainly parallel positioning of the unilateral 
screw pairs is desirable. 

[0007] , 

The screw is inserted through the working cannula, with the screw head being held and 
positioned by means of an instrument (Drawing 4). The instrument is inserted into the working 
cannula through a milled slot along the cannula's wall so as to ensure that the lateral screw 
opening comes to lie on the cannula which is located on the screw head and which also has a 
lateral opening in the region of the screw head. These steps are carried out unilaterally on the 
upper and lower screw. The actual rod-inserting instrument is placed onto the implants which 
extend in the external (extracuianeous) direction (Drawing 5). 
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[0008] 

The actual instrument comprises two attachments which can be attached to the working 
cannulas. They are connected with the bridge to which the movable arm is affixed (Drawing 5). 
Since the interpedicular distance is "not constant, it is necessary to ensure that the distance 
between the cannulas can be continuously adjusted and the cannulas can be locked into the 
respective positions. But when the interpedicular distance is changed, the angle between the 
cannulas also changes since the orientation of the freely movable screw heads must necessarily 
follow the curvature of the predetermined radius of the longitudinal supports. For the geometric 
principle of an equidistant triangle within the circumscribed circle to be upheld, the working 
cannulas which are located on the screw heads as well as the attachments must be movable or 
tillable. The attachments that are attached to the cannulas on the screws are connected to each 
other by way of a mechanism on the basis of the gear wheel principle, which ensures their 
uniform angle of tilt when the distance between and the angle of the screw heads is changed and 
serves to maintain the geometric principles of an equilateral triangle. 

[0009] 

Once the carousel is attached to the pedicle screws, the pre-bent rod can be 
percutaneously swiveled via the movable arm into the screw heads and easily affixed by means 
of the internal nut. 

[0010] 

To reduce the tissue resistance at the point at which the rod enters, the rod must be 
suitably pointed. 

[0011] 

To ensure that such an instrumentation can be used, four skin incisions measuring 
approximately 18 mm in length are required for inserting the pedicle screws, and two incisions 
measuring approximately 6-7 mm in length are required for the percutaneous implantation of the 
longitudinal supports. To close the skin incisions, fasciorrhaphy is not absolutely required. 

[0012] 

For use in combination with any presently available polyaxial pedicle screw/screw 
system, the device requires only a few minor modifications. 
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Advantages 
[0013] 

Only a purely percutaneous complete stabilization, including installation of the 
longitudinal supports which connect the screws, would constitute a real advance in this field in 
that it would minimize the iatrogenic trauma when simple dorsal spinal instrumentation is used. 
It would make it possible to combine the advantages of and several indications [sic] for open and 
percutaneous screw implantation and, if further improved, change the approach to the treatment. 
The advantages are obvious. The intraoperative muscle trauma is considerably lower since it is 
no longer necessary to actually detach muscles in order to gain access to the vertebral column; 
after mastering the technique, the operating time would be significantly reduced. Medically less 
important are effects, such as a considerably smaller postoperative scar or a higher acceptance on 
the part of the patients because of the considerably less invasive nature of the intervention. Given 
the open and extensive access to spinal implementation, the postoperative mobilization of the 
patients known from peridural endoscopic intervertebral disk surgery which proceeds much 
faster than after conventional, including microscopic, Operating method, would be especially 
effective. 

[0014] 

The loss of blood that this procedure entails is negligible, and the muscle trauma is 
minimal since the muscle fibers are not cut but only pushed apart. The exposed muscle fibers 
immediately close the access tunnel; as a result, bleeding or serious lesions of the muscle tissue 
are rare. The trauma-induced postoperative pain is considerably reduced, and the patient is 
mobilized earlier. 



Possible applications 
[0015] 

The instrument is developed from the basic transpedicular spinal instrumentation and 
thus is not a highlv specialized tool for use in the treatment of special problems of vertebral 
column surgery. Thus, given the already large number of users, the instrument could be very 
widelv used. Theoretically, it would be possible to completely replace most of the indications for 
dorsal tension banding without the need of a spinal canal incision since the conventional 
implants in combination with the above-described instrument would ensure a considerably less 
stressful dorsal stabilization. 



[0016] 

In no case does the integration of the additional screws (more than 2 screws in one row) 
into the instrument seem to present any problems, except that the implant position of the screws 
in the row handled by the rod must be more accurate. The middle screws must be implanted 
deeper; it might be an advantage to primarily use so-called long head screws [literal unconfirmed 
translation]. In this manner, it would be possible to treat the less severe forms of 
spondylolistheses (grade 1 and 2 according to Meyerding) without significant spinal canal 
stenosis in a manner that puts only little stress on the patient, provided ventral support is ensured. 
An epidural endoscopically guided discectomy with the subsequent replacement of the 
intervertebral disk space is feasible with a purely dorsal access- The use of monosegmentally to 
bisegmentally fixed instmmentations in the treatment of the thoracic vertebral column is 
possible. A slightly higher position of the screw heads, however, is advisable so as to avoid 
problems with the longitudinal support and the segment of the vertebral column between the 
pedicle screws. 
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Claims 

1. Device for the stereotactically guided percutaneous implantation of the longitudinal 
connector of pedicle screws, characterized in that, by maintaining the geometric principles of t\ 
equilateral mangle in a circumscribed circle with a common center, which principles 
characterize the construction of the device, a stereotactically guided percutaneous (closed) 
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implantation of the longitudinal supports that connect the polyaxial pedicle screws is possible 
without the need for an extensive surgical exposure of the vertebral column. 

.2. The device as claimed in Claim 1, characterized in that the device comprises two arms 
of equal length which are connected by means of a cross connector in a plane on which [sic] a 
swivelable arm which is bent to form a circle with a freely determinable radius is placed to hold 
the longitudinal support which is also bent to form a circle and which is percutaneously inserted. 
The heads of the polyaxial pedicle screws which had prior thereto been percutaneously inserted 
into the vertebral column are placed in a plane and, because of the device characteristics, can be 
uniformly moved up to a certain degree toward one another or away from one another along the 
longitudinal support, as a result of which a compression and distraction of the vertebrae is 
possible. 

3. The device as claimed in Claim 1, characterized in that, because of the design of the 
device, the forced position of the screw heads in a plane makes possible a simultaneous 
percutaneous connection of more than one pair of screws. 



Includes 5 pages of drawings 
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Drawing 1 

Equilateral triangle in a circumscribed circle 




A-A 

X = Center of the circumscribed circle and of the triangle 
YZ = Arc of the circle 
M = Axis of symmetry 

Device for the stereotactically guided percutaneous implantation of the longitudinal connector of 
the polyaxial pedicle screws 
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Drawing 2 




Device for the stereotactically guided percutaneous implantation of the longitudinal connector of 
the polyaxial pedicle screws 

Key: 1 Swivel arm 

2 Longitudinal support holder 

3 Longitudinal support 
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Drawing 3 




Device for the stereotactically guided percutaneous implantation of the longitudinal connector of 
the polyaxial pedicle screws 



Key: 1 
2 



Swivel arm 
Bridge 
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Drawing 4 



I 1 



aft? 
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Device for the stereotactically guided percutaneous implantation of the longitudinal connector of 
the polyaxial pedicle screws 
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Drawing 5 




Device for the stereotactically guided percutaneous implantation of the longitudinal connector of 
the polyaxial pedicle screws 

Key: 1 Vertebral column 
2 Pedicle screws 
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